Introduction
As an investment class, venture capital and private equity 1 have had an impact on the economic growth process that is significantly greater than the actual proportion of funds invested by this asset class. 2 In particular, the Silicon Valley model of venture capital has transformed the innovation process in the United States, particularly in the fast growing, high technology sectors -semi-conductors, personal computers, biotechnology, and softwarewhere venture-backed firms had risen into prominence (Rogers and Larsen, 1984 The experience of Silicon Valley has shown that thoughtful policies and support of the venture capital industry can create the right climate for innovation and entrepreneurship, which in turn will pay dividends in terms of job and wealth creation. The basic environment for innovation to thrive is an economy open to trade and investment, a sound infrastructure, a 1 Venture capital refers to investment in young unproven startups while private equity generally refers to investments in mature companies, which may include the provision of financing for expansion, buyout of private and public companies and which involve significant corporate restructuring.
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In the United States, although the venture capital industry has grown substantially during the past decade -in line with the stock market and IPO boom -it is still small when measured by the amount of funds invested in this asset class. For instance, as reported in Berlin (1998) , US$6.2 billion of new venture capital funds were committed in the United States in 1996. Although this is double the average of US$3 billion invested in the 1980s, the amount is small when compared with the US$184 billion spent annually on R&D within U.S. corporations and U.S. government agencies.
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See Wang, Wang and Qing (2002) . The authors identified 63 companies listed on the Singapore Stock Exchange between 1987 and 1999 which were backed by venture capital. More than half of these companies were related to the electronic sector.
sensible approach to intellectual property rights, a risk-taking and achievement-oriented culture, an open-door policy to global talents, as well as a robust financial system which includes private equity and venture capital.
In its most basic form, venture capital combines the provision of finance with active support, governance and mentoring of the startup companies. Entrepreneurs turn to venture capital to finance the development of new ideas and technologies and at the same time gain access to professional management skills and strategic support of experienced venture capitalists. Recognizing the importance of venture capital in the growth process, the Singapore government has assiduously supported the development of the venture capital industry. Besides implementing regulatory and fiscal changes to attract top-tier international venture capital firms to establish a regional base in the country, the Singapore government, through various government agencies and government-related companies, has also funded a number of new local and foreign venture capital funds based in Singapore. As Singapore restructures its economy in the midst of the current global economic downturn, venture capital will continue to play an important role in fostering entrepreneurship and economic growth.
In this paper, we hope to accomplish a number of objectives. In Section 2, we provide an overview of the venture capital industry and describe the workings of a venture capital firm.
This provides the setting for our discussion in Section 3 regarding the role that venture capital and private equity play in the innovation and growth process. Next, in Section 4, we describe the Silicon Valley model of venture capital and its linkages with Asian economies. In Section 5, we provide an overview of the venture capital industry in Asia and discuss some of the challenges facing the industry. We review Singapore's experience in Section 6, and the role of government support for the venture capital industry in Section 7. We conclude the paper in Section 8 with our thoughts on the challenges of replicating Silicon Valley in Singapore.
The Venture Capital Industry
As an investment class, private equity investment is perhaps the oldest asset class.
During the late 1990s, it became one of the hottest investment phenomena, as venture-backed dotcoms and technology companies reaped spectacular returns for private investors. There are various reasons for investing in venture capital, such as diversification, low correlation with public market returns and hedging against inflation in the case of investment in land, timber or oil reserves. The strongest reason for participating in venture capital is the belief that private investing can generate higher risk-adjusted returns relative to public market investments. Table   1 below shows the historical performance of various asset classes from 1945 to 1997. firm may also realize its investment returns and divest its stake through put options (i.e. sale of stock to other shareholders or founders), or through mergers or acquisitions. Total 100
Source: Venture Economics.
For every successful company, a venture capital firm also expects that it may see a number failed companies in its portfolio. However, it is these "home-runs" that establish the reputation of a venture capital firm, and enable them to secure fresh investments and organize new funds. Generally speaking, a venture capital firm is restricted in the amount of its stake that it may dispose off at any one time after an initial public offering. Once this stock is freely tradable after the lock-up period, the venture fund will distribute the shares to its limited partner investors who may then manage the public stock as a regular stock holding (or may liquidate their holdings upon the disbursement).
The venture investment process is a long and tedious one. Venture capitalists typically invest in a small percentage of the businesses they review. The rejection rate is very high; typically, only one out of every ten to twenty projects will pass the initial screening where more than one partner will review the project in detail. Besides the technical and business merits of the proposed company, the quality of the founder entrepreneurs is also a key factor in determining whether the company will receive funding. To mitigate investment risks, venture capital firms will typically assemble a portfolio of between twenty to thirty young companies in a single venture fund, as well as co-invest with other professional venture capital firms. Many venture capital partnerships manage multiple funds simultaneously. Figure 1 below illustrates the typical investment process for a venture capital firm. It is common for partners of venture capital firms to take a seat on the board of the investee company to ensure that the investment has the best chance of being successful.
The compensation structure for venture capital firms is usually performance-based. As an investment manager, the venture capital firm will typically charge a management fee to cover the costs of managing the committed capital. The management fee will usually be paid quarterly for the life of the fund or it may be tapered or curtailed in the later stages of a fund's life. This is very often negotiated with investors upon formation of the fund. "Carried interest"
is the term used to denote the profit split of proceeds to the general partner. This is the general 
The Role of Venture Capital in Innovation and Growth
Despite its importance, there have not been as many studies conducted on the venture capital industry as on the other parts of the financial sector. At the theoretical level, the most fundamental question is: why does venture capital exist at all? Why do we need a set of specialized firms that focus on entrepreneurial financing -albeit one that involves significant risk, but also potentially yield high returns? To begin with, the presence of informational asymmetries -due to adverse selection and moral hazard 7 -and the ability of venture capitalist to mitigate these asymmetries are crucial to understanding the emergence of the venture capital industry (Amit, Brander and Zott, 1998, and Lerner, 2001 ).
Venture capitalists play an important role in forging linkages among a diverse set of organizations -investment banks, universities, large corporations, entrepreneurial companiesthat are critical to the innovation process (Florida and Kenny, 1988) . This intricate set of overlapping networks allows venture capitalists to tap into a rich channel of information flow, and enables them to manage many of the risks associated with enterprise formation. It is this informational access within the industry networks that allows venture capitalists to reduce the informational asymmetries in the investment process, thereby lowering the risk barriers for undertaking private investments. . Their reward in this process is the share of the economic rent that they capture. A good venture capitalist can therefore create substantial wealth not only for the investors, but for the economy as well.
10
The importance of venture capital in the economic growth process is seen most clearly in the contribution of Silicon Valley to the U.S. economy. According to a study by Barry, Muscarella, Peavy and Vetsuypens (1990) In fact, the ascent of the venture-capital industry in the Silicon Valley represents a partial response to dissatisfaction with the inertia and inflexibility that frequently occurs in corporate R&D processes.
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See Barney, Busenitz, Fiet and Moesel (1996) for a review of the effectiveness of the mentoring and strategic assistance provided by venture capital firms to new startup companies.
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While the venture capital-financed innovation process accelerates the technological change, the pressure to generate investment returns may sometimes cause venture capital firms to rush portfolio companies into an initial public offering when the business has not been adequately developed. In the late 1990s, when the availability of funding was at an all-time high, venture capital firms duplicated one another's investments, even when the potential market could only support one or two companies. This "venture capital myopia" phenomenon was most evident during the height of the Internet bubble (Gompers and Lerner, 2000 Silicon Valley is generally viewed as a habitat for innovation and entrepreneurship (Lee, Miller, Hancock and Rowen, 2000) . Geographically, Silicon Valley is a thin wedge located between San Francisco and San Jose. 14 It is home to more than 10,000 high-tech companies, with total sales of more than US$250 billion a year, boosting the contribution of the technology sector to over 10% of the U.S. Gross Domestic Product. By some estimates, the venture capital firms located along Sand Hill Road in Menlo Park in California is estimated to control up to a third of the independently-raised venture capital funds in the United States, and around one-sixth of the world's aggregate venture capital funds.
A widely held view of the Silicon Valley model is that it owes its success more to its organizational model, than its technological edge (Aoki, 2000) . According to this view, Silicon We discussed Singapore's experience in Section 6.
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For a detailed review of the U.S. private equity and venture capital industry, please refer to Gompers and Lerner (1999) , as well as Lerner (2000) . Libecap (2000) provides a good discussion of the linkage between entrepreneurship and economic growth in the U.S. economy. property and the Californian tax structure that historically treated capital gains more generously than income, fostered an environment where creativity and entrepreneurship can flourish (Lee, et. al, 2000) . In the 1990s, the abolition of regulations, which hindered the sharing of technical knowledge at an early stage of innovation process, was credited for the rapid convergence of the telecommunications industry with the computer and entertainment industries in the United clusters suffered a shakeout in the mid-1980s, Silicon Valley had proven to be far more resilient. Silicon Valley's success owes more to its culture and the structure of the organizations which provided much flexibility and adaptability (Saxenian, 1994 
The Venture Capital Industry in Asia
The success of Silicon Valley has fuelled the growth of the venture capital industry worldwide. The situation is rapidly changing as Asian governments have stepped up efforts to develop the private equity-venture capital industry. These efforts include funding new venture capital funds and implementing tax incentives, which we shall discuss later.
In 1999, Asia represents just 5% (or US$7 billion) of the US$131 billion of the global private equity and venture capital market (Venture Economics). Table 4 shows the global distribution of private equity investments in 1999. Relative to the capitalization of the regional equity markets and the aggregate gross domestic product, the activity in the Asian private equity-venture capital market was on par with European markets but still lagged significantly behind the activity in the United States. given the expectations of continued rapid economic growth over the next decade. By contrast, the share of venture capital funds that Japan received had declined proportionately although the absolute amounts remained stable. Venture capital firms in Asia had historically focused more on late-stage expansion financing and investment in mature companies, rather than early-stage financing in startups (Chu and Hisrich, 2001) 21
. Very few venture capital funds invested in start-ups unless there are significant compensatory government incentives to do so. The focus on late-stage investments is also due partly to the limited development of the long-term debt market -so that relatively mature firms had to rely on short-term debt and private equity -and is also a reflection of the relative scarcity of "leading-edge" start-up technology companies in Asia. 22 Traditionally, the main competitive advantage of Asian economies had been low-cost manufacturing labor, and this had been the source of investment opportunities for expansion-financing and joint-ventures.
It was only in the mid 1990s that true venture capital transactions, related to the Internet and telecommunications sectors, become more prevalent (Harvard Business School Case, 1996) . Expansion financing refers to the private equity investments to enable companies to restructure, expand capacity and move into new markets.
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A discussion of some of the same issues in the Japanese context can be found in Nagakwa (1999) .
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This was one of the reasons behind the preference by Asian venture capital firms for expansionfinancing and investment in relatively more mature companies.
with their counterparts in the United States and Europe. Besides a public listing, a trade-sale through a merger or acquisition is the other common form of exit. However, the activity in the mergers and acquisitions market had been relatively limited. Available statistics and anecdotal reports indicate that the investment returns from Asian venture capital funds had been below those of the United States in recent years. Moreover, the track records of "home-runs" did not match those in the United States and Europe.
Nonetheless, investment interest in China has increased, as investors expect continued strong economic growth over the next decade. The total venture capital funds under management in China are expected to increase further. South Korea is now regarded as an attractive investment destination for wireless technology given the country's well-developed infrastructure and Internet usage. Singapore is also well-placed to become a regional hub for private equity and venture capital, in view the Singapore government's efforts that had successfully drawn top-tier venture capital and private equity firms to locate in the country.
Venture Capital in Singapore
Singapore's experience in venture capital industry is relatively recent. One of the first venture capital funds to be established in Singapore was South East Asia Venture Investment Source: Economic Development Board of Singapore.
Slightly more than 85% of the funds managed by Singapore-based venture funds are invested outside of Singapore (Bruton, et. al, 2002) . While there were a number of high-profile venture investments in the late 1990s, the average amount invested in each deal is still small when compared with those in the United States. In 1999, the average sum of venture capital invested per company in Singapore was only about US$2 million (Global Entrepreneurship Monitor, 2000) . In the United States, where the figure was the highest, it was US$ 13.2 million.
Venture capital firms operating in Singapore have lamented the limited availability of good investment opportunities even though investment in early-stage technology startups by venture funds managed out of Singapore was estimated to reach 40% − compared with only about 25% in Taiwan, which is better known for its technology and entrepreneurial activity (European Venture Capital Journal, 1999 It is difficult to assess the performance of the venture capital industry in Singapore.
Although there are several studies on the venture capital industry in Singapore (Scheela, 1994; Tan, 1998; Bruton, et. al, 2002) , these are mainly descriptive surveys. The problem is one of data completeness and accuracy -a problem that is present in most studies on the venture capital industry, particularly in emerging economies 26 . However, we can gain an idea of the success of the venture capital industry in Singapore indirectly. 27 Wang, et. al (2002) found that between 1987 and 1999, there were 63 companies backed by venture capital that were listed on the Singapore stock exchange. This translates into a success rate of about 10%, considering the number of firms backed by venture capital totaled more than 630 companies (Economic Development Board). Of the companies that were listed, 52 (83%) are Singapore-based 24 The preferential treatment given to venture capital firms for investment in technology startups is in line with the government's objective to promote entrepreneurship in the technology sector.
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Japan came in last; venture capital investments in startups were only just 0.022% of gross domestic product in 1999.
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See Fenn and Liang (1998) for a discussion on the relative merits of databases on private equity and venture capital that are commercially and publicly available. The paper also discusses research findings of studies that use these data and important issues that the available data have not been able to address.
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Some studies had utilized surveys to supplement the available data. However, due to the private nature of the venture capital industry, the disclosure of information is usually biased, as not all firms responded to the surveys, and information released tended to present the facts in a positive light.
companies, and more than half are in electronic-related industries. Of course, this statistic understates the success of venture capital investments in Singapore, as it does not include exits through trade sale as well as mergers and acquisitions.
Government Support of Venture Capital
The In Japan, corporate pension funds amounted to around 6 billion yen, and if even 2-3% of these funds are invested in venture funds, they will become a major source of venture capital investment.
elsewhere offered cheaper locations for manufacturing operations, concerns over hollowing out of the manufacturing sector prompted the government to undertake a review of the competitiveness of the Singapore economy, just as the economy went into a recession in 1985.
The 1985 economic review led to initial efforts -as part of the package of policy measures designed to lift the economy out of the recession -to develop the venture capital industry in Singapore (Ministry of Trade and Industry, 1986) . A number of venture capital firms, including the EDB Venture Capital Fund, were established with government funding.
Since then, the government has introduced regulatory reform and fiscal incentives to attract and support venture capital firms in the country, as well as fund new venture capital funds. In the 1990s, policies were implemented to increase the participation of foreign companies in the domestic market, upgrade the communications infrastructure, as well as stimulate the development of the bond and equity markets. To increase the skill base, the government has encouraged the entry of foreign professional and technical talents (Neidorf, 1999 the funds to invest Singapore-based startups. Table 7 presents a list of the major venture-capital related efforts by government agencies in Singapore so far. Source: Adapted from Table 1 of Bruton, et. al., (2002) , with additional information from the Economic Development Board of Singapore (www.sedb.com).
Besides helping to create the next wave of global companies, a well-developed private equity industry is an integral component of Singapore's plan to become a regional financial
centre. An active venture capital market also helps to build a potential pipeline of companies that will seek a listing on the Stock Exchange of Singapore. However, the pre-conditions for a successful venture capital industry is a constant stream of high-quality investment opportunities and a critical mass of experienced managers and successful entrepreneurs who, as venture capitalists, angel investors or private equity fund managers, can help companies build their businesses. The Singapore government is providing assistance, through the Economic Development Board, to help develop the venture capital industry in these areas. 
Conclusion
In this paper, we have sought to provide an overview of the venture capital industry, and the role that it plays in the innovation and economic growth process. Indeed, the resurgence of the United States as the world's technology leader in the 1990s is intimately connected with the success of Silicon Valley. As a global venture capital hub, Silicon Valley provides a model for Asian economies that are looking to develop domestic engines of growth.
It is useful to bear in mind that while the U.S. government had initially implemented policies that helped to create the eco-system for entrepreneurship and venture capital to thrive, the eventual success of Silicon Valley was largely endogenously driven. The Silicon Valley culture of risk-taking, acceptance of global talent and openness to new ideas creates a virtuous cycle that attracts a continual inflow of talent and funding to the region.
As Singapore enters the next phase of its economic development, the creation of internal engines of growth is an urgent task. The Singapore government has done much to create the initial conditions for venture capital and entrepreneurship to thrive in the economy. It must now take on the more difficult task of fostering a culture of risk-taking and openness to new ideas in a population that had historically looked to the government for direction and guidance in many areas of economic life. The Singapore government's efforts in replicating Silicon Valley -not just its physical environment, but its vibrancy, culture and ethos -will be a key to the country's future economic success. 
